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1.0 IOTKODUCTICN

CDK Federal Programs Corporation (CDH FPC) received TES III work Assignment
560 to provide oversight of offsite sampling activities conducted at the
William Dick Lagoons site, itiis oversight included the collection of split
samples from selected domestic water supplies which were sampled by
Environmental Resource Management, Inc. (ERM), consultant for the
Potentially Responsible Party (PRP).

This report presents the results of CDH FPC's oversight activities during
ERM's quarterly sampling conducted in June 1988 and March 1989.
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the William Dick Lagoons Site occupies approximately 10 acres in West Cain
Township, Chester County, Pennsylvania (See Figure 1). Three unlined
lagoons located onsite were used by Chemical Leaman Tank Lines,
Incorporated, from the late 1950rs until June 1970 to dispose of final
rinsewater from the interior cleaning of tanker trucks.

On June 7, 1970, approximately 300,000 gallons of waste materials migrated
off site and into a nearby creek when two of the three lagoons were
breached. This discharge resulted in the death of over 2,600 fish and the.. . ^ '".-' •
closure of public water supplies which use the creek as a supply source.

Remedial action initiated in 1971 by William Dick and Chemical Leaman,
resulted in the treatment of approximately 4,049,500 gallons of impounded
wastes within the lagoons. The remaining sludges were then backfilled with
onsite materials and the area was re seeded.

i, in April 1985, NUS Corporation conducted a site inspection at the William
Dick Lagoons Site. Sample results Indicated the presence of
trichloroethene (98,000 parts per million (ppn)), toluene (10,000 ppu),\ : "^ .. . -
zylene (18,000 ppn) and other organic priority pollutants in surface and
auger soil samples. A nearby downgradient residential well also showed the
presence of low levels of trichloroethene (TCE).

• ,'T .1 ;-, . .' '

• • I ?'' "'• \ - ' ' ' - . " - - -

In Hay 1987, EPA's Technical Assistance Team (TAT) sampled 28 residential
wells located near the site, trichloroethene was detected in
concentrations of 140 parts per billion (ppb) and 200 ppb in two homes that
are supplied by a common spring. . •
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Subsequent to the sampling in Hay 1987, Chemical Leaman agreed to sample
Ĵ all residences requesting sampling within one mile south and one-half mile

north of the site. To date, approximately 80 veils have been sampled. Of
this total, approximately 15 wells had detectable TCE levels between 0 and
5 ppb, while roughly seven wells exhibited TCE levels above 5 ppb,
Trichloroethene has been the only compound detected in the groundwater on a
consistent basis.

The results of CDM FPC's previous sampling in September 1987 indicated the
presence of TCE in five of the 10 samples obtained. The highest
concentration of TCE was detected in the recently installed well at the L.
Gregor residence at 170 ppb, while the remaining wells and springs
exhibited concentrations of TCE ranging from 3 to 9 ppb. The Federal
Drinking Hater Standard for TCE is 5 ppb. No inorganic contaminants were
detected in these samples above the maximum contaminant levels established
by the Safe Drinking Hater Act.

In December 1987, Chemical Leaman entered into a Consent Order with EPA
> , whereby they agreed to continue sampling residential wells and provide an

alternate water supply as needed. EPA then negotiated a Remedial
investigation/Feasibility Study Consent Order with Chemical Leaman which
was signed by both parties in .September 1988.

The results of CDM FPC's sampling in March 1988 indicated the presence of TCE
in four of the 11 samples obtained. In addition, TCE was detected above the
quantitation limits in both blanks collected. The highest concentration of
TCE was again detected in the L. Gregor well at 199 and 220 ppb (blind
duplicate result). Other compounds detected included cis-l,2-dichloroethene,
1,2-dichloroethane, toluene, dibromochloromethane, tetrachloroethylene, and
chlorobehzene. °

ARl*OI595
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3.0 DESCRIPTION OF FIELD ACTIVITIES

3.1 ItTCRODUCTION

On June 20, through June 22, 1988, CDM FPC representatives visited the
William Dick Lagoons site vicinity to observe home well sampling by CRN and
accepted split samples. The locations of the home wells from which split
samples were collected by CDM FPC were predetermined by Jack Kelly, the EFA
Primary Contact, prior to the sampling visit (See Figure 2). The wells
selected were as follows:

L. Gregor (pre-treatment sample)
Sarnak (post-treatment sample)
G. Smith
Ostrosky (post-treatment sample)
Alexander (post-treatment sample)
Shank
Hoffman

COM FPC, as directed by the Primary Contact, selected one additional sample
location while in the field. Utilising the following criteria, CDM FPC
chose the Jameson residence:

o no previous data available for the location;
o the recent addition of the location to the ERM sampling schedule;

and,
o the proximity of the location to the other recent ERM sampling

schedule additions.

Samples were obtained from each of the aforementioned locations during CDM
FPC's oversight. All samples obtained by CDM FPC and ERM during this
quarterly sampling were analyzed for volatile organic compounds using EPA
Method 601 which yields a detection limit of 1 ppb. The analysis for the
samples obtained by CDM FPC was performed by Hitman Ebasco Lab of Columbia,
Maryland.

flRi*Q1596
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Foe those homes that had an activated carbon filter system, EHM obtained a
sample at a pre-treatment, a mid-treatment, and a post-treatment location.
ERM analyzed the pre-treatment samples for the Target Compound List (TCL)
using EPA Methods 601/602.

representative of EKM present during the June 1988 quarterly sampling
and responsible for collection of samples was C. Pete Bar ringer. Deirdre
O'Dwyer of COM FPC provided oversight for the entire sampling event* Also
present during this sampling event were Kathryn Garris of CDK FPC, on June
20, 1988 and Sharon Schaeffer of CDM FPC, on June 22, 1988.

3.2.1 LIST OF INSPECTORS

Deirdre O'Dwyer Sharon Schaeffer
CDM Federal Programs Corporation CDM Federal Programs Corporation ' ,
8 Valley Forge Executive Mall 8 valley Forge Executive Mall
Suite 230 Suite 230
Wayne, Pennsylvania 19087 Wayne, Pennsylvania 19087
(215) 293-0450 (215) 293-0450

Kathryn Garris
CDM Federal Programs Corporation
8 Valley Forge Executive Mall
Suite 230
Wayne, PA 19087
(215) 293-0450

AR4QI593
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3.2.2 PRP REPRESENTATIVE——————

C. Peter Barringer
ERM, Inc.
855 Springdale Drive
Exton, Pennsylvania 19341
(215) 430-6219

3.3 SITE OBSERVATIONS

3.3.1 GENERAL OBSERVATIONS

o All samples were obtained by ERM in accordance with their approved
"Work Plan for Residential Sampling, Water Supply Improvements and
Restriction of Access. September 1, 1987." and their "Quality
Assurance Project Plan (QAPP) (Limited Sampling) for William Dick
Lagoons, West Cain Township, Chester County, Pennsylvania.
September 1987."

o At each sample location, ERM obtained the sample from the closest
accessible point to the holding tank.

o The water at the tap of each home was allowed to run for at least 10
minutes prior to sampling.

o For those homes that have activated carbon filter systems, ERM
obtained a sample at a pre-treatment, mid-treatment, and after
treatment location. Prior to obtaining each of these samples, the
water was purged from the PVC lines between each sampling point.
One gallon of water was removed from the PVC lines between the
pre-treatment and mid-treatment valves and one gallon was removed
from between the mid-treatment and post-treatment valves.

ARl*OI599
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o ERM measured the temperature, conductivity, and pB at each sample
location.

o For the pro-treatment Ostrosky location, EFM collected sufficient
sample volume for total coliform analysis as well as the TCL
analysis.

(9)



J 3.3.2 JUNE 1988 SAMPLE LOG

The following sample log contains information regarding the split samples
obtained by CDM FPC during June 1988.

TAG CRL SAMPLE ? DATE TIME COMMENTS
NO. STATION NUMBER LOCATION COLLECTED_______________________

3-158099 001 Trip Blank 6/20/88 0630 HFLC water used for
blank.

3-158100 002 Sarnak 6/20/88 1135 Sample obtained at
, _ post-treatment

location.

3-158101 003 Jameson 6/20/88 1225 NO comments.

3-158102 004 G. Smith' 6/20/88 1320 KO comments.

3-158461 005 Ostrpsky 6/21/88 0930 Sample obtained at
post-treatment
location.

v 3-158462 006 Alexander 6/21/89 1125 Sample obtained at
post-treatment
location.

3-158460 007 Shank 6/22/88 1115 No comments.

3-158091 008 L. Gregor 6/22/88 1730 Sample obtained at
pre-treatment
location.

3-158092 009 Trip Blank 6/21/88 0700 HPLC water used for
blank.

3-158093 010 ttiomas 6/22/88 1043 Blind duplicate
obtained from
Hoffman.

3-158094 Oil Hoffman 6/22/88 1040 NO comments.

(10)



3.3.3 ORGANIC SAMPLE DATA SUMMARY

Ttie following table presents the results of the organic analysis performed
on the 11 aqueous samples obtained by CDN FPC in June 1988. The data
qualifier codes noted on this table are as follows:

B - Not detected substantially above level reported in blanks.
N - Tentative identification. Consider present. Special methods may

be needed to confirm its presence or absence In future sampling
efforts.

The complete quality assurance review and data package for these samples
are located in Attachment A to this report.

Please note that the sample location designated "Thomas" is a blind
duplicate of the Hoffman sample location. Die duplicate was incorrectly
identified as a duplicate of the L. Gregor location in the shipping log.

(ID ARl*OI602
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4.0 DESCRIPTION OF MARCH 1989 FIELD ACTIVITIES

4.1 INTRODUCTION

On March 28, 1989, CDN FPC representative Kathryn Garris visited the
William Dick Lagoons site vicinity to observe home veil sampling by ERN and
accepted split samples. The locations of the home wells from which split
samples were collected by CDN FPC were predetermined by Jack Kelly, the EPA
Primary Contact, prior to the sampling visit (See Figure 3). The location
of these wells were as follows:

Warren
Himelrite
Bickings
A. Walton
Hart (pre-treatment)
Wentworth

Samples were obtained from each of the aforementioned locations during CDN
FPC's oversight. All samples obtained by CDN FPC and ERH during this
quarterly sampling were analyzed for volatile organic compounds using EPA
Method 601/602 which yields a detection limit of 1 ppb. The analysis for
the samples obtained by CDN FPC were performed by Aqua tec, Inc. of South
Burlington, Vermont.

Since the Hart residence had an activated carbon filter system, ERM
obtained a sample at a pre-treatment, a mid-treatment, and a post-treatment
location. Additionally, the Himelrite residence had a non-bypassable water
softener treatment system. Therefore, ERM obtained a sample only at a
post-treatment location. ERN analyzed the samples for volatile organic
compounds using EPA Methods 601/602, and for xylene and styrene.

(12)
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4.2.1 LIST OF INSPECTORS

Kathryn Garris
CEH Federal Programs Corporation
8 Valley Forge Executive Hall
Suite 230
Wayne, FA 19087
(215) 293-0450

4.2.2 PRP REPRESENTATIVE

C. Peter Barringer
ERM, Inc.
855 Springdale Drive
Carton, Pennsylvania 19341
(215) 430-6219

4.3 SITE OBSERVATIONS

4.3.1 GENERAL OBSERVATIONS

o All samples were obtained by ERH in accordance with their approved
"Work Plan for Residential Sampling, Water Supply Improvements and
Restriction of Access. September 1, 1987" and their "Quality
Assurance Project Plan (QAPP) (Limited Sampling) for William Dick
Lagoons, West Cain Township, Chester County, Pennsylvania.
September 1987."

o At each sample location, ERH obtained the sample from the closest
accessible point to the holding tank.

o The water at the tap of each home was allowed to run for at least 5
minutes prior to sample collection.

(14)



o For the residence that had an activated carbon filter system, ERM
obtained a sample at a pre-treatment, mid-treatment and after
treatment location. Prior to obtaining these samples, the water
was purged from the FVC lines between each sampling point. One
gallon of water was removed from the pipe system between
pre-treatment and mid-treatment valves and one gallon was removed
from between the mid-treatment and post-treatment locations.

o ERM measured the temperature, conductivity, and pH at each sample
location.

(is)



4.3.2 SAMPLE LOG

TSs following sample log contains information regarding the split samples
obtained by CDM FPC during March

TWG CRL SAMPLE DATE TIME COMMENTS
HO. STATION NUMBER LOCATION COLLECTED__________________

3-1027931 01 Trip Blank 3/28/89 0700 HPLC water used for
blank.

3-1027933 02 Hiraelrite 3/28/89 1215 Sample obtained at
post-water softener
treatment location.

3-1027951 03 Bickings 3/28/89 1300 NO comment.

3-1027937 04 Walton 3/28/89 1344 NO comment.

3-1027938 05 Hart 3/28/89 1450 Sample obtained at
ore-treatment
location.

3-1027941 06 Garris 3/28/89 1545 Blind duplicate
obtained from Hart.

3-1027942 07 Warren 3/28/89 1555 No comment.

3-1027944 08 Warren 3/28/89 1555 Matrix duplicate of
Station NO. 7.

3-1027946 09 Warren 3/28/89 1555 Matrix spike of
Station NO. 7.

3-1027948 10 Wentworth 3/28/89 1636 NO comment.

ARl*Qi6Q8
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IN

CENTRAL REGIONAL LABORATORY
839 BESTGATf BOAO

ANNAPOUS. MARYLAND 21401
(301) 26M180

DATE : Marcn 2» 1989
SUBJECT- Organic Data Validation for the William Dick Lagoon site

- SAS 3942C

FROM : Theresa A.
Region III Acting ESAT DPO (3ES23)

TO : Jack Kelly
Regional Project Manager (3HW12)

Thru: Pat Krantzl/ -f1
Chief, QA Section (3ES23)

Attached is the organic data review for the William Dick Lagoon
Site (SAS 3942C) completed by the Region III Environmental
Services Assistance Team (ESAT) contractor under the direction
of Region III BSD.

If you have questions regarding this review, please call me.
Attachment

cc: Mark diFeliciantonio, CDM <w/ attachments)
Elaine Spiewak (3HW10) (w/o attachments)

TID File: 03881210 Task 1474
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2568A ftlVA ROAD
SUITE 300
ANNAPOLIS, MO 21401
PHONE: 301 -2C«- 9637

OBOCW.OWUCWW

DATE! March 1, 1989
•̂

SUBJECT: Organic Data Validation for SAS 3942C
Site: William Die* Lagoon

TROMt Albert T.
Senior Organic Data Reviewer

TOt Terry Simpson ;
Acting ESAT Deputy Project Officer

• • " ***.
THROUGH: Charles Matkovich (J

ESAT Team Manager

Overview

SAS 3942C consisted of eleven (11) water samples for halogens ted
volatiles analyses. Included in this SAS were tvo (2) trip blanks
and one (1) laboratory field duplicate pair. All samples were
analyzed as a Contract Laboratory Program (CLP) Special
Analytical Service (SAS) • ^
Summary

All samples were successfully analyzed for all target compounds.
All instrument and method sensitivities were according to Method
601 (40 CFR part 136, 10/26/84).

Minor Problems

o Several compounds failed precision criteria for the initial
calibration curve and/or the calibration check standards.
The quantitation limits, are qualified "UJ" for the affected
samples. (See Data Summary Forms in Appendix B) .

o Several compounds were identified in the primary analyses for
several samples* The presence of these compounds were not
confirmed by re-analyses of the samples on a second column.
These compounds are qualified "N" in the affected samples
unless the compounds are blank contaminants in which case the
"N" qualifier is superseded by "B". (See Data Summary Forms
in Appendix B.) ; ''-ŷ  £:;

WOI6II



page 2 of 2
Notes

o The maximum concentrations of all compounds found in the
trip and/or method blanks are listed below. All samples "With
concentrations less than five times (<5x) the blank level for
the following contaminants have been qualified "B" on the
data summary forms of Appendix B.

Compound Concentration

Chloroform • 6.7 ug/L
Trichlorofluoromethane 1.7 ug/L

o The laboratory field duplicate pair yielded data that was
usable for comparison* The results are summarized in the
following table:

Compound Concentration(ua/Ll RPD

3942C-Q08 3942g-01Q

1,2-Dichloroethane 2.0 N. D. INO
Trichloroethane 92 4.0 133

RPD - Relative Percent Deviation
N.D.- Mot Detected
IND » Indeterminant

All data for SAS 3942C were reviewed in accordance with the
Functional Guidelines for Evaluating Organic Analyses with
Modifications for Use Within Region III. The text of this report
addresses only those problems affecting usability.

Attachments
1) Appendix A - Glossary of .Data Qualifier Codes
2) Appendix B -.Data Summary. These include: -•?- ••

(a) All positive results for target compounds with
qualifier flags where applicable;

(b) All unusable detection limits (qualified "R").
3) Appendix C - Results as Reported by the Laboratory for

all Target Compounds. ' A Df n t C I
5) Appendix D - DPO Report for Contractual ComplikfldbU I 0 I
6) Appendix E - Support Documentation



Appendix A

Glossary of Data Qualifier Codes
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GLOSSARY or DATA QUALITIES CODES (ORGANIC)

CODES RgtATTNg IQ TPEMTTTTCATTQM
(confidence concerning presence or absence of compounds):

U * Not detected. Tlie associated nuaber Indicates
approximate sample concentration necessary to be
detected.

(NO CODE) » Confirmed Identification.
B - Not detected substantially above the level reported

in laboratory or field blanks.
R - Unreliable result. Analyte may or may not be

present in the sample. Supporting data necessary to
confirm result.

N - Tentative identification, consider present.
Special methods may be needed to confirm its
presence or absence in future sampling efforts.

CODES RELATED TO QUANTTTATTQM
(can'be used for both positive results and sample quantitation
limits):

j » Analyte present. Reported value may not be accurate
or precise.

X - Analyte present. Reported value may be biased high.
Actual value is expected to be lower.

L » Analyte present. Reported value may be biased low.
Actual value Is expected to be higher. _ -

UJ - Not detected, quantitation limit may be inaccurate
or imprecise.

UL - Not detected, quantitation limit is .probably higher.

OTHER CODES

Q - No analytical result. flR.I*0 I 6 I
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î

j

$i

r
i"
iw

r
w
9

•*
0

J

c

!

b

10
fr- jo
I*

1

1 1
8

g
S

i

;
i,
•
'

5
q

.

tb
H

i

!3|

5

?

q

fc

5

5

*:

••

c1

11

0

i
3

-j
c

W

5

*

?

c

5

5

5

s

j

is

5 1
J!

-

-

ii
*j

j
5 i

cC

l rf^1
! *
2

"5

5

,9

/^3

5

y

*

<
1

i

i]•
5 j

j

ft

j

j
i

5

9

*

I

\

kr

r

t

5

5

r

5

*:

?

^

i
*
/

r

<

5̂

*

0
1

]
X

)

1
.

C
.

i\J
c
r

t

t
i

4
\
I

4
J

i
5*•c

t<<
Xa«

iCi
r

1

c

1
i

*

3

%

V
*

^

£
*•

5

t

f•*̂

^
3

a<
i

'<<•iî
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Appendix C

Fora Is

As Reported by the Laboratory
for all Target Compounds
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HTTTMAN EBASCO ASSOCIATES INC.
***~~*****scQWMc*39<eiws*uta ______ — HITTMAN EBflSCO
9151 femwy Road, Gnomon MO 2)045 " ' —— " ———————— " —————————— fct*̂ A»V

11/3/88

VOLATILE ORGANIC ANALYSIS BY GC

CLIENT: VIAR & CO. CONTRACT NUMBER: VIAR-7010-023

Analysis date 06/22/88 r SENT ID: 111* " ""
• •

COMPOUND . ^_
Sample
Result
(ug/L)

1.0Chloromethane . ';
Bromomethane '. 1.0
Dichlorodifluoromethane 1.0
Vinyl chloride * 1.0
Chloroethane .. : 1.0
Kethylene chloride , *;; 1.0
Trichlorof luoromethane 1.0
1,1-Dichloroethene : J, i.o
1,1-Dichloroethane ;' 1.0
trans-l,2-Dichloroethene , • 1.0chloroform t i.o
1,2-Dichloroethane 1.0
1,1,1-Trichloroethane : ; 1*0
Carbon Tetrachloride . ' 1.0
Bromodichloromethane : : 1.0
1/2-Dichloropropane t 1.0
trans-113 -Dichloropropene 1.0
Trichloroethene . - 1.0
Dibromochloromethane • , ' 1.0
1(1,2 -Tr ichloroethane . * 1.0
cls-l,3-Dichloropropene i i.o
Bromoform ; 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene . 1.0
Chlorobenzene • , 1.0
1,3-Dichlorobenzene :* 1.0
1,2 -Dichlorobenzene 1 : 1.0
1,4-Dichlorobenzene • K " 1.0

•' < ,(*) Compound not detected above method detection limit.(**) Chloroform was detected at 6.7 ug/L however no
confirming analysis vas performed. ARUO I 62 I



HrrniAN EBASCO ASSOCIATES INC. WITTM ANA*MwtfKSA$cauiivici3*ccwcftAm nil I/WMN
9151 fVrrsfly Road. CdomO*. MO 2104S
pour*** 11/3/88

VOLATILE ORGANIC ANALYSIS BY GC

CLIENT: VIA* & CO. CONTRACT NUMBERS 7IAR-7010-023

HZAIf .3804 - - -•- •-•
Analysis data 06/22/88 CLIENT IDS 002

Detection Sample
Uait Result

COMPOUND (ug/L) (ug/L)

Chloromethana 1.0
Bromomethana 1.0
Dichlorodifluoromethane 1.0
Vinyl chloride 1.0
Chloroethane 1.0
Ma thy lane chloride 1.0
Trichlorof luoromethane 1.0
1,1-Dichloroethene 1.0
1,1-Dichloroethana 1.0
trans-l, 2-Dichloroethene 1.0
chloroform • 1*0
1,2-Dichloroethana 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachlorido 1.0
Bromodichloromethana 1.0
1,2-Dichloropropane -1.0
trans-l, 3 -Dichloropropena 1.0
Trichloroethene 1.0
Dibromochloromathane 1.0
1.1,2-Trichloroethane 1.0
cis-l,3-Dichloropropena 1.0.
Bromofora " 1.0 .
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethena 1.0 .
Chlorobenzene 1.0
1,3-Dichlorobenzena 1.0
1,2-Dichlorobenzene 1.0
1,4-Dichlorobenzena 1.0

(*) Compound not detected above method detection limit.



HTTTMANEBASCO ASSOCIATES INC.*»!•>«• KiH*acostavg»iNcc>tfciuTio
fftSl ftjnwy Road. Cofomeia. MO 210*5W*«*5 11/3/88

VOLATILE ORGANIC ANALYSIS BY GC

CLIENT: VIAR & CO. CONTRACT NUMBER} VXAR-7010-023
"• HEAII ...---• 3805 •• - - - - : - -

Analysis date 06/22/88 CLIENT ID: 003 -

Detection - Sample
Limit Result

COMPOUND . / , (ug/L) (ug/L)
' ' "" *j :- „

Chloromethane . •• 1.0
Bromomethane , ' 1.0
Dichlorodifluoronethane 1.0
Vinyl chloride 1.0
Chloroethane 1*0
Methylene chloride - 1.0
Trichlorofluorosethane 1.0
l,l-Dichloro«thcne ; " 1.0
1,1-Dichloroethane . - 1.0 . - -
trans-l,2-Dichloroethene 1*0 ., '
Chloroform - ' 1.0
1,2-Dichloroethane 1.0
1,1,1-Trichloroethane ' 1.0
Carbon Tetrachloride 1.0
Bromodichloromethane " 1.0
1,2-Dichloropropane 'V 1.0
trans-1,3 -Dichloropropene 1.0
Trichloroethene 1.0
Dibromochlor erne thane. . 1.0
1.1,2-Trichloroethane * 1*0 •
cis-l,3-Dichloropropene _ 1.0
Bromoform - ' 1*0.1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene 1.0 . • - .
Chlorobenzene ' ' 1.0 *
1,3-Dichlorobenzene r" 1.0 •
1,2-Dichlorobenzene . 1.0
1,4-Dichlorobcnzene ; 1.0

(*) Compound hot detected above method detection limit.

flRl»OI6'23



HJTTMAN EBASCO ASSOCIATES INC. MfTTM AM*fcaMw»otta*aco5i*vicistNccitfcmno____ nil I/VV-M^
9tS1 Ajmsoy ftoad. Cdume* MO 210*8
(301) £30*6523 • • /« /a A

•L̂ / J/ 99

VOLATILE ORGANIC ANALYSIS BY GC

CLIENT: VIAR & CO. CONTRACT NUMBER: VIAR-7010-023

•- HEAIf "*~ " 3806 —... "
Analysis date 06/22/33 CLIENT IDS 004

Detection Sample
Liait Result

COMPOUND (ug/L) (ug/L)

Chloromethane 1.0
Br omomethane 1.0 .
Dichlorodizluoromethane 1.0
Vinyl chloride 1.0
Chloroethane 1.0
Methyl ene chloride 1.0
Trichlorof luoromethane 1.0
1,1-Dichloroethene 1.0
1,1-Dichloroethane 1.0
trans-1,2-Dichloroethene 1.0
Chloroform 1.0 ,
1,2 -Dichloroetnane 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachlorida 1.0
Bromodichloromethana 1.0
1,2-Dichloropropane 1.0
trans-l, 3-Dichloropropene 1.0
Trichloroethene . 1 . 0
Dibromochloromethane 1.0 v
1,1,2-Trichloroethane 1.0
cla-l, 3-Dichloropropene 1.0 *
Bromofora 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene 1.0 , .
Chlorobenzene 1.0
1,3-Dichlorobenzane 1.0
1,2-Dichlorobenzene 1.0
1,4-Dichlorobenzene 1.0

(*) Compound not detected above method detection limit.



WTTMAN E3ASCO ASSOCIATES INC.

11/3/88

VOLATILE ORGANIC ANALYSIS BY GC

CLISNT: VIAR & CO. CONTRACT NUMBER S VIAR-7010-023

' „ , .. HEAIf 3811 "-..'". ..V:.-
Analysis date 06/22/88 CLIENT 10: 005

Detection Sample
r- tlalt Result

COMPOUND (ug/L)
(-'•,-: L/ ' "

Chloromethane 1*0
Bromome thane » 1.0
Dichlorodifluoromethane 1.0
Vinyl chloride' . 1.0
Chloroethane ? 1.0
Methylene chloride '• 1.0
Trichlorofluorosethane . 1.0
1 , 1-Dichloroethene 1,0
1,1-Dichloroethane 1.0
trans-i,2-Dichlproethene_* 1.0 .
Chloroform - 1.0
1,2-Dichloroethane ^ :-,*. 1*0
1,1, 1-Tr ichloroethane 1.0
Carbon Tetrachloride , , 1.0
Bromodichloromethane - 1.0
•1 / 2 -Dichloropropane . 1.0
trans-1 , 3 -Dichloropropene 1.0
Trichloroethene •• 1*0
Dibroaochloronethane .1.0
1 { 1 , 2 -Tr ichloroethane 1.0 .
cls-l,3-Dichloropropenev 1*0
Bromoform ; c * •- l.'O
1,1,2,2-Tetrachloroethane . 1.0
Tetrachloroethene " ; : 1*0 . •
Chlorobenzene . 1*0
1,3-Dichlorobenzene . r,9 1.0
1,2 -Dichlor obenz ene 1.0
1,4-Dichlorobenzene - ̂  1*0

9

... t..

(*) Compound not detected above method detection limit.



HJTTWAN EBASCO ASSOCIATES INC.

11/3/83

VOLATILE ORGANIC ANALYSIS BY CC .

CLIENT: VIAR & CO. CONTRACT NUMBER: VIAR-7010-023

HEAIf •- — - 3312 • *
Analysis data 06/24/33 CLIENT ID: 006

Detection Sample
Limit Result

COMPOUND (ug/L) (ug/L)

Chloromethane 1.0
Bromomethane 1.0
Dichlorodifluoromethane 1.0
Vinyl chloride 1.0
Chloroethane 1.0
Methylene chloride 1.0
Trichlorofluoromethane 1.0 *
1, l-Dichloroethene . 1.0
1, l-Dichloroethane 1.0
trans-l, 2-Dichloroethene 1.0
chloroform . 1.0
1,2-Dichloroethane 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachloride 1.0
Bromodichloromethane 1.0
1,2 -Dichloropropane 1.0
trans-l, 3 -Oichloropropene 1.0
Trichloroethene 1.0 . "
Dibromochloromethane 1.0 •
1.1,2-Trichloroethane 1.0.'
cis-l, 3-Oichloropropene 1.0
Bromoform 1.0 • *
1,1,2,2-Tetrachloroethane ' 1.0 .
Tetrachloroethene . 1.0
chlorobenzene 1.0
1,3-Dichlorobenzene ' 1.0
1,2-Dichlorobenzone 1.0
1,4 -Dichlorobenzene 1.0

(*) Compound not detected above method detection limit.
(**)Trichlorofluoromethane was detected at 1.9 ug/L and

bromoform at 3.0 ug/L however no confirming anad.yffld9
was performed. ffTT̂ trro



HTTTUAN EBASCO ASSOCIATES INC. "-1"- UITTAAAM FPA<TO*t.n • inanaAacouavcuiKCWCmTTO nil I/WVN EQAgLXS

U/3/88

VOLATILE ORGANIC ANALYSIS BY GC
•

CLIENT* VIAR & CO. CONTRACT NUMBERS VIXR-7010-023

HEAIf 3813 -
Analysis date 06/24/88 CLIENT IDs 007

.. • Detection Sample
Limit Result

COMPOUND v (ug/L) (ug/L)

Chloromethane '• 1.0
Bromomethane 1.0
Dichlorodif luoroaethane 1.0
Vinyl chloride 1.0
Chloroethane 1.0
Methylene chloride : 1.0
Trichlorofluoromethane - 1.0 - *
1/1-Dichloroethcne '- 1.0
1/1-Dichloroethane -' 1.0
trans-l,2-Dichloroethene 1.0
Chloroform 1.0
1/2-Dichloroethane 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachloride ^ 1.0
Bromodichloromethane 1.0
1,2-Dichlcropropane 1.0
trans-l,3-oichloropropene 1.0
Trichloroethene - -" 1.0
Dibromochloromethane - 1.0
l*l,2-Trichloroethane '• * 1.0
cis-l,3-Dichlcropropene 1.0
Bromoform ,,r 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene 1.0
Chlorobenzene - - 1.0
1,3-Dichlorobenzene 1.0
1,2-Dichlorobenzene - 1.0
1,4-Dichlorobenzene • ' 1.0

(*) compound not detected above method detection limit. •
(**}Trichlorofluoromethane was detected at 1.8 ug/I*

however no confirming analysis was performed.

' ARf*OI627



HJTTUAN EBASCO ASSOCIATES INC.

. 11/3/83

VOLATILE ORGANIC ANALYSIS BY GC

CLIENT: VIAR & CO. CONTRACT NUMBER: VIAR-7010-023

HEAIf " "3814 - ~. ~"!"
Analysis data 06/24/33 CLIENT ID: 003

Detection Sample
Liait Result

COMPOUND (ug/L) (U?/L)

chloromethane 1.0
Bromoma thana 1.0
Dichlorodif luoromethane 1.0
Vinyl chloride 1.0
Chloroethane 1.0
M« thy lane chloride 1.0
Trichlorofluoromethane 1.0 .
1,1-Dichloroathene 1.0
1 , 1-Oichloroethane 1.0
trans-1 , 2-Dichloroethene 1.0
Chloroform 1 . 0 • . 1
1 , 2-Dichloroethane 1 . 0
1,1, l-Tr ichloroethane 1 . 0
Carbon Tetrachloride 1.0
Broaodichloromethane 1 . 0
1, 2-Dichloropropane 1. 0
trans-1 1 3-Dichloropropene 1.0
Trichloroethene * 1.0 9
Dibromochloromethane 1.0
l(l,2-Trichloroathane 1.0 .
cls-1, 3-Dichloropropene 1.0
Bromoform • 1.0
1,1,2,2-Tatrachloroethane 1.0
Tetrachloroethene 1.0 •
chlorobenzene 1.0
1,3-Dichlorobenzene 1.0
1 , 2 -Dichlorobenz ene 1 . 0
1 , 4-Dichlorobenzene 1 . 0

(*) Compound not detected above method detection liait.

flfU>01.528



HTTTMAN EBASCO ASSOCIATES INC,Atoô «i&A3couflv<u»*cc*fwrro
ffisiftwwy Road. COumOfe. MO 3HXS
P0l>m«23 11/3/88

. VOLATILE ORGANIC ANALYSIS BY GC•

CLIENT: VIA* t CO. CONTRACT NUMBER: VIAR-7010-023
v EEAII " '• —3815

Analysis date 06/24/88 CLIENT ID: 009

Detection Sample
t Limit - Result

COMPOUND : (ug/L)

Chloromethane 1.0
Bromon* thane 1.0
Dichlcrodifluoromethane 1.0
Vinyl chloride <-^ 1.0
Chloroethane 1.0
Methylcne chloride 1,0
, Trichlorof luoromethane 1.0 •
1,1-Dichloroethene 1.0
l,l»Dichloroethane * f 1.0
trans-i,2-Dichlorocthene 1.0
Chloroform • 1.0
1,2-Dichloroethane * 1.0
1 / 1, 1-Trichloroethane ' • 1.0 ' .
Carbon Tetrachloride - 1.0
Bromodichloroaethane < - 1 . 0
1 , 2-Dichloropropane < 1.0
trans-l,3-Dichloropropene 1.0
Trichloroethene * 1*0.
Dibromochloroaethane "• 1.0 . •
1,1,2-Trichloroethane - 1.0 : . -
cis-l,3-Dichloropropene * 1.0 •'
Bromofona . ., s/ 1.0 •
1,1/2,2-Tctrachloroethane 1.0 .
Tetrachloroethene -- - 1.0 .
Chlorobenzene • ' 1.0 '
1,3-Dichlorobenzene r 1.0
1 , 2-Dichlorobenzene • ' •> 1.0
1,4-Dichlorobenzene — 1.0

/*) compound hot detected above method detection limit.
(**)Trichlorofluoromethane was detected at 1.7 uo/L and

chloroform at 2.2 ug/L however no con*irminflRUQ I g-9Q
analysis was performed. u**^

*

*



HrTTUANEBASCO ASSOCIATES INC. - HITTMAN
A9uOM«vatC£A4C03l*vCfSiNCCMCfUTlO Fill IJVVM^l
9151 Ajnsay Road. Cdumbit MO 2104S

11/3/38

VOLATILS ORGANIC ANALYSIS BY GC

CLIENT: VIAR & CO. CONTRACT NUMBER: VIAR-7010-023
HEAII • 3315 ...

Analysis data 06/24/33 CLIENT ID: 010

Detection Sample
Limit ResultCOMPOUND (ug/L) (ug/L)

Chloromethane 1.0
Bromomethane 1.0
Dichlorodif luoromethane 1.0
Vinyl chloride 1.0
Chloroethana 1.0
Methylene chloride 1.0
Trichlorofluoromethane 1.0 13
1,1-Dichloroethena 1.0
1,1-Dichloroethana 1.0 '
trans-1,2-Dichloroethena 1.0
Chloroform 1.0
1,2 -Dichloroethane 1*0
1,1,1-Trichloroethane 1.0
Carbon Tetrachloride 1.0
Bromodichloromethane 1.0
1,2 -Dichloropropane 1.0
trans-l, 3-Dichloropropena 1.0
Trichloroethene 1.0
Dibromochloromethane 1.0 .• -
1,1,2-Tr ichloroethana 1.0
cis-l, 3-Dichloropropena 1.0 "
Bromofora 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethena 1.0
chlorobenzeno * 1.0
1,3 -Dichlorobenzena 1.0
1,2-Dichlorobenzene 1.0
1,4-Dichlorobenzene • 1.0

(*) Compound not detected above method detection limit*



WTTMANEBASCOASSOOATESINa
gl$1**ns«yRo*J.Cclumeii. MO 21043
00D73WSiS 11/3/88

VOLATILE ORGANIC ANALYSIS BY GC

CLIENTS VIAR & CO* CONTRACT NUMBER: VIAR-7010-023
BEAIf 3817 ..

Analysis date 06/24/88 CLIENT ID: Oil

Detection Sample
Limit ResultCOMPOUND (ug/L) (ug/L)

Chloromethane . . 1.0.
Bromomethanc - 1.0
Dichlorodifluoromethane 1.0
Vinyl chloride . 1 . 0
Chloroethane 1.0
Methylene chloride 1.0
Trichlorofluoromethane 1.0 19
1,1-Dichloroethene 1.0
1, l-Dichloroethane 1.0
trans-l,2-DichloroeUiene 1.0
Chloroform '1.0
1,2-Dichloroethane 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachloride 1.0
Bromodichloromethane 1.0
1,2-Dichloropropane 1.0
trans-l, 3-Dichloropropene 1.0
Trichloroethene 1.0 8
Dibromochloromethane 1.0
1 * 1,2-Trichloroethane 1.0
cis-l,3-Dichloropropene 1.0
Bromoform 1.01,1,2,2-Tctrachloroethane l.o
Tetrachloroethene 1.0
Chlorobenzene 1.0
1/3-Dichlorobcnzene 1.0
1,2-Dichlorobenzene 1.0
1,4-Dichlorobenzene 1.0

(*) Compound not detected above method detection limit.
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DPO Report for Contractual Compliance
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page 1 of 1
ORGANIC DATA VALIDATION SUMMART

Date Review Completed: 2/27/89 Contract Lab.: Hittman-Ebasco
SAS No.: 3942C Contract No.: 63-01-7280
Site Name: William Dick Lagoon Lab DPO: Charles Sands
Sarple Nos.: 3942C-001 through Reviewer: Albert T. Ellis

3942C-011 From: Region III/ESAT
Phone: (301) 266-9887

CONCENTRA1
WTRIX
sail/solid
acrueous
other

low

11

med
PION
hiah MATRIX RELATED COMMENTS

Haloaenated Volatiles method 601)

70LATILE3 (Method 601)
Instrument Performance
Initial Calibration
Continuino Calibration
Surroaate Recovery
Matrix Soikes
Reaaent Blanks
Holdina Times

OK
X

X
X
X
X

TYI Action

X
X

COMMENT

See Note 1
See Note 2

D7BRALL CASS
Compound Identification
Data Coroaleteness

OK TYI

X

Action
X See Note 3

See Note 4

Attachments Enclosed

Notes:

Note 1 - The %RSD exceeded 30% in the initial calibration for
several compounds. (See support documents in Appendix E).

Note 2 - The %D for several compounds in all of the Check .
standards exceeded.25%* -(See support documents in
Appendix E).

Note 3 - The primary analyses of several samples demonstrated the
presence of possible contaminants. A confirmatory
analysis was not performed as required by the SAS request.

Note 4 - The Form I for sample 3942C-005 was incorrectly labeled
for the date of analysis. The sample was actually
analyzed on 6/24/88. (See Support Documentation in
Appendix E).



Appendix E
Support 'Documentation•' .. '.̂
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KrrniAN EBASCO ASSOCIATES INC. HiTTMANusAscosii»oftmo nil UYV-M^
9151 ftxnsey Road, Cofumbia. MO 2104$
001)730*523 11/3/3$

VOLATILE ORGANIC ANALYSIS BY GC

CLIENT: VIAR & CO. CONTRACT NUMBER: VIAR-7010-023

HEAIf BLANK
Analysis data 06/24/83 CLIENT ID: H/A

Detection . Sample
. Limit Result

COMPOUND (ug/L) (ug/L)

Chloromethane 1.0
Bromomathane . 1.0 —
Dichlorodif luoromethane 1.0
Vinyl chloride 1.0
Chloroethane 1.0
Methylene chloride 1.0
Tr ichlorof luoromethane 1.0
1,1-Dichloroethene 1.0
1, l-Dichloroethane 1.0
trans-l,2-Dichloroethene 1.0 ~ _
chloroform - 1.0
1,2 -Dichloroethane 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachloride 1.0
Bromodichloromethana 1 * 0
1,2-Dichloropropane 1.0
trans-l,3-Dichloropropene 1.0
Trichloroathene 1.0
Dibromochloromethane 1.0
1*1,2-Trichloroethano 1.0
cis-i, 3-Dichloropropene l. 0
Bromofora 1.0
1,1,2,2-Tetrachloroethane 1.0
Tatrachloroethene 1*0
Chlorobenzene 1.0
l.- 3-Dichlorobenzene 1.0
1,2-Dichlorobenzene 1.0
1,4-Dichlcrobenzene 1.0

(*) Compound not detected above method detection limit.



HJTTMAN EBASCO ASSOCIATES INC.
Ol51lk0RMyRo«t Columbia MO 2104S

P°nnMMS 11/3/88

VOLATILE ORGANIC ANALYSIS B* GC

CLIENT: VIAR & CO. CONTRACT NUMBER I VIAR-7010-023

. . . . HEAIf • — - - BLANK ., '
Analysis date 06/22/88 CLIENT IDs N/A

I Detection Sample
; Lifflit ResultCOMPOUND (ug/L) (ug/L)

' T ^'" ' .

Chloromethane , 1.0
Bromomethane ; 1.0
Dichlorodif luoromethane 1.0
Vinyl chloride .'"1.0
Chloroethane . 1.0
Kethylene chloride 1.0 .
Tricnlorofluoromethane ,1.0 :
1,1-Dichloroethene > 1.0
1,1-Dichlorocthane r 1.0
trans-l,2-Dichloroethene ! 1.0
Chloroform 1.0
1,2-Dichloroethane , r l.o
1,1.1-Trichloroethane .. 1.0
Carbon Tetrachloride 1.0
Broaodichloromethane .1.0'
1,2-Dichloropropane 1.0
trans-i,3-Dichloropropene l.o
Trichloroethene * c/* 1.0
Dibromochloromethane t. 1.0 - •
l(l,2-Trichloroethane -/r 1*0 -
cis-l,3-Dichloropropene«/ 1«0Bromoform 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene 1.0
Chlorobenzene -lf 1,0
1,3 -Dichlorobenzene . 1 . 0
1,2-Dichlorobenzene 1.0
1,4-Dichlorobenzene 1.0

(*) Compound not detected above method detection limit*

ARi»OI637



HVTTUAN EBASCO ASSOCIATES INC. WITTM ANAI.BI•••«caAScoswicaiHCoi»oiuTCT nil I/WMN
9191 A*ra0yfto*d.Colufnt)i* MO 2104
0oi>K»*s2S 11/3/33

VOLATILE ORGANIC ANALYSIS BT GC

CLIENT: VIAR & CO. CONTRACT NUMBERS VIAR-7010-023

HEAIf 3811 - .....
Analysis date 00/22/Ofr CLIENT ID: 005

Detection Sample
Liait Result

COMPOUND (ug/L) (ug/L)

Chloromethane 1.0
Bromomethane 1.0
Dichlorodif luoromethane 1.0
Vinyl chloride ' 1.0
Chl or oe thane 1.0
Methylane chloride 1.0
Trichlorofluoromethane 1.0
1,1-Dichloroethene 1.0
1,1-Dichloroethane 1.0
trans-1,2-Dichloroethene 1.0
Chloroform 1.0
1,2-Dichloroethane 1.0
1,1,1-Trichloroethane 1.0
Carbon Tetrachloride 1.0
Bromodichloromethane 1.0
•1,2-Dichloropropane 1.0
trans-1,3 -Dichloropropene l. 0
Trichloroethene 1.0
Dibromochloromethane 1.0
1,1,2-Tr ichloroethane 1.0
cls-1,3-Dichloropropene 1.0
Bromoform 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene 1.0
Chlorobenzena 1.0
1,3-Dichlorobenzene 1.0
1,2-Dichlorobenzene 1.0
1,4-Dichlorobenzene 1.0

(*) compound not detected above method detection limit.



ttttun Etaco fesociatts Inc.
VOflT]L£SBY6C

, Standard Swury

Dati of fcdyvis i 6/24/68
K Colon i

1
1 WON) Irtttntion ti«

1

ICMoroMthant 2.47-
'BroMKthane 3.37 -'
DichlcrcdifiucrwBUiaw 2.47 -
iVinyl chloride 2.67 -

thloroethant 3.51 -
fcthylent chloride 179-
ITrichloroflwroKthaw 191 *
'1,1-Oichlororthent 4.63-

11,1-BidtloroethM 7.23-
itr«m-l,H)idilonxthem 6,35-
Dtlorofon 9.19 -

. 1-Trichloraetlim 9.56-
Wbon UtratAlorWi 9.93 -
ISrondicMorovthm 13.03 -

ltrans-l,3-0idtlorocropentt 14.07 *
ITrichloroethm 11.66-
OibroMdilorQKthane 16. 80 -
.1,1,2-Trichlorocthxne 1164 -

eit-l|3-9ichlorooropene 1157-
HhlcnxthyMnyl ether 0,00 -
IBroiofai 20.39 -
'I|li2,&-TttradiloroethaMl 21.75-

irctrachlororthev 16.17-
IQtlorobenzem \ 16.28 -
1,3-Didtlorobenzene 24.68 -
.1,2-Dichlorobenunc 26.91 -

l94-9id!lorotenzcne 35.37 -
Jeruent 0.00 -
IToluem 0.00 -
t̂hylbenzm 0.00-

1 1 1 I 1 I I
rintkMl Corp. 1 >-lntfr 1 ilopt 1 F 1 r 1 IF 1 CRN

1 1 1 1 Ion 1 «d 1 high 1 «F

2.53 10.99889 1-333531. I39M47.77 I2.67E-06 I2.76E-06 I2.54E-06 I2.6SE-06
3.44 10.99406 IH40561 1172472.10 12.4SE-05 I19CC-06 I6.3SE-06 I1.2SE-C5
2.53 10.99889 1-333531. 1398447.77 I2.67E-06 I2.76E-06 I2.5K-06 I2.6X-06
2.93 10.99160 1-3612015 11222559.9 (1.1SE-06 I1.14E-06 I8.57E-07 ll.OS-06

3.58 10.44986 16034337. 1307395.49 I1.99C-06 I7.55E-07 I2.66E-06 I1.60E-06
191 10.99289 128994938 12007167.3 I1.38E-07 I2.70E-07 I173E-07 I2.60C-47
3.99 10.99516 (584501.9 11439343.4 I131E-07 I7.55E-07 I6.74C-07 I6.53E-07
4.93 (0.99965 1-1491237 11314707.4 I9.12E-07 I6.30&C7 I7.76E-07 I6.4GC-07

7.36 10.99687 1-148158. 11930372.6 I6,SO£-07 I4.|4E<7 15. 3 IE-07 I15SE-07
6.48 10.99720 1-1383431 11743636.2 I6.56E-07 I5.54E-07 I5.95E-07 I6.69E-07
9.38 10.99739 127634270 11101922.7 I1.5SE-07 I3.9GE47 I163C-07 13. TOE-07
10.64 10.99733 1-77463.2 11783913.7 I6.63E-07 I123E-07 I171E-07 I5.32E-07

9.75 10.98693 13091993. 11743030.8 I5.67EHJ7 I4.S8E-47 I169E-07 I138E-07
10.13 10.98388 14901261. 11607102.7 I4.9X-07 U.lflE-07 I139E-07 14.8SE-07
13.28 10.99694 I26U561 11654907.6 1133-07 I122E-07 I191E-07 I148E-47
12.59 10.99583 12630671 11608436.5 I15C-07 I13CE-47 I6.09E-07 1166E-07

14.35 10.98953 15677879. 11687653.7 I4.43E-07 I4.5CC-07 I163E-07 I4,«£E-07
12.10 10.98519 15876843. J1493389.8 I4.63E-07 I4.MC-07 I6.31E-07 I134E-07
17.14 10.99989 1-2410032 llS99341.fi I6.5€H37 I6.67E-07 I6.46E-07 I7.30£-07
16.16 10.97207 13936395. 11535930.2 16.ME-07 I4.77E-07 I6.47E-07 I6.03E-07

1169 1-0.3372 142690705 1-325308.3 I9.70E-08 I1.12E-06 I1.07E-06 I7.61E-07
0.001 EIS I 01 01 ERR I BR 1 ERR 1 ERR
20.60 10.99163 1-3:03879 1105̂ 56.2 I1.34EHK I1.31E-06 I9.93E-07 I1.21E-06
23.19 10.99741 1-2940757 11633117.6 I7.60C-07 I7.32E-07 IU1£47 I7.06E-07

16.50 10.98631 1304491. 11668056.3 I6.13E-07 I4.7GE-07 I194E-07 I161E-07
16.65 10.98535 I161B401 11885121.0 I2.29E-07 13.31E-07 14.51E-07 I3.37E-07
35.38 10.94826 119414443 11910433.6 12.32E-07 12.63E-07 I4.43E-07 I3.19E-07
27.46 10.97329 116336452 12869840.5 I2.19E47 I2.23E-07 I119E-07 I2.56E-07

2176 10.96836 117208910 12640881.5 I2.22E-07 I2.39C-07 I3.43E-07 I2.67EHJ7
0.00 1 ERR 1 0 1 01 ERR 1 EBR 1 ERR 1 ERR
0.00 1 ERR 1 01 01 ERR 1 ERR 1 ERR 1 ERR
0.00 1 ERR 1 0 1 01 ERR 1 ERR 1 ERR 1 ERR

ARI»OI639 t
. w <* ••- " ' i

1 .
USD 1

1

4.2+ Cb

4.2JU.
15-* 1

17.4 1
6.01

114 1 .
24.71

13.01
12.71
6.81
7.1 I

13.6 1
1171
1101
16.3 1

ERR 1
116 1
9.6 1

13.3 1

24.31
ERR 1
ERR 1
ERR 1

•
729/68



w'ttman Ebasco Associates lie.
VOAT1LES m GC
Standard SuMary

Datt of flnalycis t 6/22/88
GC Colvn t

I I I I I I I I I I
OWOM IrttiDticm tiM NinfeMl Corr. I y-intv I ilopt I HF I BF I ff I CAN I ttSB I

I I I I I I O H I K t f I high I H F I I

IBrocoavthant
tcMorodlfluoroMtham
inyl chlqridt

~ilorcethar*
rthylcrv dtloridt

ITridiloroflwravthaz*
"J-Hduoratta*

11, 1-Oidilorocthant

iloroforc
;2-9ichlorotth2»

",1,1-THcMorotthar*
irbon tttradiloridi

IBraodidilorotttlm
It . 2-fiiehloropropan

i ..'int-1, S-OiiAlunfropena
ITrichlorctthem

,l,2-Trichloroeth2z*

• • vnt *ii
1 -Chlorcrthylviiyl ether
IBroaofort
|i.l,2,Mrtridilcroethai»

1 .rftracMoroethBt
IChlorobenzo*
1 3-Oidilorotenzen*
1 2-DidilorotottB«

I* H>id>loroberag»
1 nzfnt
liolun*
lEthylbenznw

2.28-
2.63-

2.48-

118-
5.23-
155-
A Tft -t̂oo —

6.61*
5.77-
8.3-
9.76-

8.89-
9.25-
12.36-
11.G8-

1141-
11.19-
16.12-
15.18-

14.90-
0.00-
19.68-
21.02*

13.49*
17.59*
2184*
25.66-

24.18-
0.00-
0.00-
0.00-

2.32 10.99998 1-193901. I32S22116 I153E-06 I114E*« I112E-06 I12£E«06 1
2.69 10.91594 1-4454086 1704940.85 11,906-06 11BS&06 II.51E-06 I110E-06 1
2.32 10.99998 1-193901. I32S225.16 1153E-06 I114E-06 I112E-06 I12SE-06 1
2.53 10.99921 1-223197. 1914184.81 11.27E-06 I1.06E-06 11.1 IE-06 I1.1SE-06 1

124 10.99112 1-186S54 1687068.22 I1.90E-06 I2.0CC-C6 I1.51E-06 ll.BOE-06 1
5.36 10.98199 125579535 12594172.4 I1.52E-07 12.28E47 I120E-07 12.34E-07 1
162 10.99745 14075072, 11214001.1 I5.47E-47 I6.&4E-07 I7.71E-07 I6.61E-07 1
4.44 10.99778 12628818 11209018.8 I9.3CC-07 I7.67E-07 I8.35E-07 IS.44E-C7 1

6.74 10.99554 12031931 11388867.2 I6.70E-G7 16.16E-07 I7.0SE-07 I6.6S-07 1
5.89 10.93486 1-839521 117028014 18. 3 IE-07 IS.4S-07 16.08E-07 I6.7B&07 1
170 10.94320 120099993 11118122.6 I2.34E-07 I4.00E47 I6.49E-47 I4.2QE-07 1
9.96 10.99163 1968039.1 1859686.72 I7.62E-07 I1.2GE-06 I1.10E-06 I1.04E-06 1

9.07 10.99874 I-965GOO. 11430457.4 I7.13E-07 I7.64E-07 I7.03E-07 I7.27E-C7 1
9.43 10.99243 12S25631 11472241.3 16.34E-07 I5.59&«7 16.67E-07 I6.20E-07 1
12.&* 10.98150 15302080. 11575057.1 15.19E-07 I4.65E-07 I6.09E-07 IS.31E-07 1
11.32 10.38795 14411772. 11548769.2 I5.35E-07 I4.96E-OT 16.22E-07 I5.51E-07 1

1168 10.96814 18723206. 11564828.9 I4.21E-07 I4.15E-07 I5.90E-07 I4.75E-07 1
11.41 10.98325 16192732. 11409456.3 I4U9E-07 I5.04E-07 16.63E-07 I5.52E-07 1
16.45 10.99211 12182541 I13S8039.3 I7.12E-07 16.05E-07 I7.22E-07 I6.SCC-07 1
15.49 10.95057 16838064. 11520844.1 I&74E-07 I4.23E-47 I6.31E-07 IS.43E-07 1

1S.9I IWt W IS7?fL979 I-A1AAAJLA 17 XtfWU II 1CTW1C 11 IV*AC Ift. IflPWVT 1A9.CI Î /.JOJB IJICDJCJC 1 eWQOQ.4 If.dWV II*(Ŵ W H.ISb UO IB. lUĜ Vf 1
0.00 1 ERRI ERXI ERXI ERRI 031 ERXI ERXI
20.01 I0.999GO 1-736251. 11122928.5 1 1.1 IE -06 I8.94E-07 I9.11E-07 I9.71E-07 1
21.44 10.98088 13976305. 11317259.2 I6.63E-07 IS.&2E-07 I7.35E-07 16.53E-07 1

15.80 10.97304 15072179. 11535846.4 I185E-07 I4.&4Ê 7 16.31Ê 7 IS.&OE-07 1
17.94 10.94742 120088467 11485345.2 I2.30E-07 I134C-07 1S.32E-07 I165E-07 1
24.32 10.93381 121344786 11695196.6 I2.24E-07 I2.33E-07 14.79E-07 I132E-07 1
26.18 10.91487 124677527 11948329.3 I2.04E-07 12.47E-07 14.20E-07 I2.90E-07 1 <

24.67 10.94173 120979163 12240381.4 I2.18E-07 I2.44E-07 I186E-07 I2.83E-07 1 <
0.00 1 ERR 1 01 01 ERXI ERXI ERRI ERRI
0.001 ERRI ERRI ERRI ERRI ERRI ERRI ERRI
0.00 1 ERRI ERRI ERRI ERRI ERRI ERRI ERRI

7*4-1
Q3>

9.51

17.0-1
9.7 1vV 9 •

1
4.51
8.94
1171
11.71

Ctfc* 1

17.51
9.51
19.81

/-̂ ~x
<Sfi>*

ERR
12.2
113

1S.5

dh)
«•^^3

ERR 1
ERRI

fl«!»0 161,0
004



E&BCO fesociatis Inc.

f

I IChloraittant 1.43 - 1.45 I 1.44 1 6851146X̂ )̂16178946 111.09801 136.64323 ' 7̂4
t ^ ISronetiMM 2.56- 2.621 2.6 110663316̂ §3Ê >6172SJ7 117.58269 134.20258 Id

H

KAII Dcocm
Clitnt 10

IfoZw of S»plt 40
Final VoltM 40

BUition Factor 1

1 BXttH) 1 retention
1 1

IQUor~*an»

IDichlorodafluorowthant
IVinyl chloride

Ifcthyltne chloridt
ITrichlorofluoroeftthant

11,1-Kchloroethant
ltrans-t,Miehloroeth*nt
IChltt unii •
Î Midacwe-thant

1 1, 1, Kridilorocthant
ICarfaOB tatrachlorldi

1 1, Midilcropropanf

1.43
2.56
138
138

4.54
6.50
8.62
9.46

10.39
11.28
11.45
12.37

1152
1191
14.30
15.80

ltrara-l|3-9ichloropropentl 16.03
ITricMororthent 16.66
lOlbrfiftxbloronthant 17.20
11, 1, Mridilorottham 17.20

IcifltS-fidiloropropmff • 17.20
12-OloreethyMnyi tthtr 0.00
ISrowfon . 19.56
IM̂ a-Tctrachloroethantl 21.85

ITctradiloroethcnt
IChlortbeezcnc
1 1, Widilorobenzent
1 1 , 2-Oichlorobenzent

22.28
£4.71
32.43
32.98

IBenzcnc '. 0.00
IToloent 0.00
lEthylbenzene ' ' • 0.00

til

•

-•

-'

m

•

•

-';

Dilation Factor • Final VbluM / Voluw

vcwms IY ec
SwpltTablt

i window IT
1

1.45
2.62
144
144

4.64
6.64
8.80
9.66

10.59*
11.50
11.69
12.61

1180
14.19
14.58
16.12

16.35
17.00
17.54
17.54

17.54
0.00
19.96
£2.29

22.73
25.21
3114
3164

34.14
0.00
0.00
0.00

1 1.44
i e.6

142
' 3-42

4.6
6.56
8.72

J;155

10.5
11.37
"1K6I
'12.47

"1166
14.06
1̂4.43

; 15.96

1 AREA
1

16851146
110669816
132661056
I326610C6

123587024
186857920
153123968
186116992

164634368
139450368
196848192
161184544

161564288
157211936
163330272
149526816
; t

16.18169497068
16.83179294720
17.36 1 1.3E408
17.3&IU3EKJ6

I 17.36; ̂,.4
; ̂19.76

22.47
24.98
•32.83

' ̂3.35

; 3181
:-i; -0c o
; I °

of Saipli -••- —

IS.3E408
1 0
I15362600<
128419008

1 curvt
1 (ag/U

(<$IŜ
ISpwSiryuMT
JJ9.4723L'̂•̂•••̂-'̂^̂

15.438110
121.66052
I20.2S745

119.70758
125.39986
120.62792

122.235164
121. 64504
121.41474
12103731

122.23713
126.65576
119.66825
119.66825

119.66825
L,-S»
I|l.9527j
7&67908

6C Colon
D>tt Analyzed

i i*r
1 (og/U

U6178946
)I617257
132.46609
)l32. 46609

162.75982
16.881842
119.31233
16.42SOS

I18.32S77
120.38941
119.03039
119.52386

3go.4Ŝ i
122.01742
122.51796
120.66616

120.17861
122.92365
120.86521
120. 86531

I20.86S31
i ra
132.20728
117.87315

199984312 1̂ 3432̂ 110, 43324
t 1.2E+Q8d2S.2S4gLli9. 93929
1 1.5E*06 1-121472 I22.849S9
M.E+Oa 1279.7254 120.91038

1 1.6E+08
1 0
r o
1 0
-•~

1-769.061
1 ERR
1 ERR
1 ERR

122.09773
1 GS
1 OS
1 DS

1 hiBhSF
1 (tq/U

111.09801
117.58269
117.68572
117.68572

117.18870
114.72549;
122.75800
127.48807

12167078
120.76086
128.33235
121.44604

12166815
122.37060.

124.27727

124.15857
128.44132
119.29749
119.29749

119.29749
1 ERR
121.75209
I37.S5561

127.98656
130.04312
1257.0435
1108.6282

1147.7909
1 ERR
1 ERR
1 ERR

lit SP 1000
16/30/88

1 mnlF
1 iug/U 1̂

(Lc
136.64323 —
134.20258
I2150GB5 D
lasosesĵ

TSii«m̂
Tia.3io7aĵ  &
120.70631 1
119.73119 t-OD

.̂IK̂

121.40201 1ŝnsĝ  •[bi."m?g5
I22.0£5?7J— (̂

121.26123-4-CC
I24.7562M- Co
I20.041XL4-CO
f20.041304-CO

120. 04130 4- CA
1 ERRI
124.83634 r
I21952S84-CO ,

I19.55343-I-CO
121326031
I100.325H- U
149.92679 »-Co

1 ERR 1
1 ERR 1
I ERR 1

*• xA7/05/88 " '



L

* Cbtsco Aisociatts Inc.
VOLflTllS BY BC

tEAI I t OEO( STD. SupU Tablfl
Client 19 s

Vote of Savplf i 40
Final Volu-t s 40 GC Colon

Bilvtion Factor I 1 Datt fealyzed (6/23/88

I I I
I CWOH) Intention tiat vindOMl RT
I I I

IQiloroMthai*

lOichlorodifluorOOTthant
-7 X' Vinyl rtloridi

lOilorocthaat
Ifethylev diloridt
iTridiloroflvoroKthant
11,1-Oidilorofthmt

I-7"
/If 11,1-Oidtloroffthanff
r — ltram-l,2-9idilorotthent

tQilorofor*
. 11,2-Oichloroffthant

iV 11,1,1-Tricklorocthaw
^ ICirtxa Utnchloridi
^ IBroKdidiloroietham
/ ll|2-0id)lorooropim

2.28* 2.32
2.53- 2.69
2.28 * 2.32
2.48- 2.53

3.18- 3.24
123- 136
3.3- 3.62
4.36* 4.44

161 * 174
177 • 189
153* 170
9.7S- 9.96

189* 107
9.23- 143
12.36 • 12.61
11.68 - 11.92

% ltrant-i,3-9ichlorofropeml 1141 * 13.68
9 Vs ITridilcroethent

, 1,2-Triddoroethant

lcit-l,Miililoropropent
12-Qilorotttvlvinyl ithcr

14.99* 1121
0.00- 0.00
19.61* 20,01

11,1,2,2-TctracMoroethaittl 21.02 * 21.44

11.19- 11.41
1112* 1143
till* 1149

I 1149* 1180
I 17.59- 17.94
I 23.84 • 24.32
I 21G6- 2118

1̂1,4-Oidilorobenzent I 24.18- 24.67
tBenzeni I 0.00- 0.00
IToluen I 0.00- 0.00

I 0.00- 0.00

1 Cone. I Cone. I Cone. I Cone. I
ftfiEfl 1 eirvt I IOH flF I high 8F I van BF I

I (ug/U I (ug/U I (ug/U 1 (ug/U I

8983387 12113360 131.69574 127.98727 12
3290640 110.96634 11239509 14.982366 I10.1859IU»C0
8983987 I28J3XO 131.69574 127.96727 129.30323-4-60

2.21
3.02
2.21
2.56 1242244640217423 130.82214 12139314 127.83231 I

3.11 113223832 121.95762 12107421 120.02223 123.8330464
121 196524992 127347̂  114.71942 130.38133 122.55077 i

119.78469 127.89200 123.90286 I
4.27 l31357504fTa7IB8a}29.15636 126.17173 12146091 1

156 142032236 12130061 12113132 129.78501 (J7.955BD
17 143802592 IgcaSg 13160102 12163902 129.69969 I
13 IS9553376/&p£iill3.907a> 13166154 12147108 I
9.78 143542720̂ 339̂ 137.00357 15145469 130.50649
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